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P = 100.258 (7)° 
V = 5131 (4) A 3 
Z= 16 

Mo Kce radiation 

Data collection 

Bruker SMART APEX CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
T mi „ = 0.807, r max = 0.981 

Refinement 

R[F 2 > 2a(F 2 )} = 0.049 

wR(F 2 ) = 0.147 

S = 1.01 

6334 reflections 



li = 0.24 mirT 1 
T = 298 K 

0.14 x 0.12 x 0.08 mm 



23146 measured reflections 
6334 independent reflections 
5015 reflections with / > 2a(I) 
R iM = 0.028 



325 parameters 

H-atom parameters not refined 
Ap max = 0.33 e A~ 3 
Ap mi „ = -0.22 e A~ 3 



Received 5 March 2014; accepted 26 June 2014 

Key indicators: single-crystal X-ray study; T = 298 K; mean cr(C-C) = 0.003 A; 
R factor = 0.049; wR factor = 0.147; data-to-parameter ratio = 19.5. 

The title compound, C 15 H 13 NOS, is a chiral molecule crystal- 
lized as a racemate, with two molecules in the asymmetric unit. 
In each of the molecules, the five-membered thiazine ring has 
an envelope conformation, with the S atom forming the flap. 
In one molecule, the angle between the two phenyl-ring planes 
is 82.77 (7)°, while in the other it is 89.12 (6)°. In the crystal, 
molecules are linked into chains along the fo-axis direction by 
C— H- ■ O hydrogen bonds. 

Related literature 

For the preparation of the title compound, see: Tierney (1989). 
For the crystal structure of a tin complex of the title 
compound, see: Smith et al. (1995). For the synthesis and 
crystal structures of related compounds, see: Yennawar & 
Silverberg (2013, 2014); Fun et al. (2011). For reviews on 1,3- 
thiazolidin-4-ones, see: Brown (1961); Singh et al. (1981); 
Metally et al. (2006); Abhishek et al. (2012). 




Experimental 

Crystal data 

C 15 H 13 NOS a = 32.413 (13) A 

M, = 255.32 b = 6.196 (3) A 

Monoclinic, C2/c c = 25.964 (11) A 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


C15-H15-01' 


0.93 


2.58 


3.470 (2) 


160 


Cl-Hl-Ol 1 


0.98 


2.49 


3.466 (2) 


172 


C16-H16-02" 


0.98 


2.34 


3.301 (3) 


168 


C17-H17B-02 m 


0.97 


2.41 


3.313 (3) 


155 


Symmetry codes: (i) x, y A 


- 1, z; (ii) x, y - 


l,z; (iii) 


-x, -y + \,-z + l. 





Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
XSHELL (Bruker, 2001) and ORTEP-3 for Windows (Farrugia, 
2012); software used to prepare material for publication: 
SHELXL97. 

We acknowledge NSF funding (CHEM-0131112) for the 
X-ray diffractometer. 



Supporting information for this paper is available from the IUCr 
electronic archives (Reference: FY2114). 
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2,3-Diphenyl-1,3-thiazolidin-4-one 

Hemant P. Yennawar, JohnTierney and Lee J. Silverberg 

1 . Comment 

We have recently reported the syntheses and crystal structures of 6,7-diphenyl-5-thia-7-azaspiro[2.6]nonan-8-one, a 
seven-membered heterocycle (Yennawar and Silverberg, 2013), and 2,3-diphenyl-2,3,5,6-tetrahydro-4//-l,3-thiazin-4- 
one, a similar six-membered heterocycle (Yennawar and Silverberg, 2014). We report here the crystal structure of 2,3-di- 
phenyl-l,3-thiazolidin-4-one (Tierney, 1989), the analogous five-membered heterocycle. The crystal structure of a tin 
complex of the title compound has been previously reported (Smith et al, 1995), but the structure of the title compound 
has not. The crystal structure of similar compound 3-benzyl-2-phenyl-l,3-thiazolidin-4-one has been reported (Fun et al, 
2011). The l,3-thiazolidin-4-ones are an important class of compounds with a wide range of biological activity (Brown, 
1961; Singh, et al, 1981; Metally et al, 2006; Abhishek et al, 2012). 

2. Experimental 

A sample of the title compound, prepared according to Tierney (1989), was recrystallized from ethanol. Rf= 0.54 (50% 
EtOAc/hexanes). m.p.: 131-133°C (lit. 131-132°C). Crystals for X-ray crystallography were grown by slow evaporation 
from toluene. 

3. Refinement 

The C-bound H atoms were geometrically placed with C — H = 0.93-0.97 A, and refined as riding with £/ is „(H) = 
1.2U eq (C). 
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Figure 1 

ORTEP view of the title comound. Thermal ellipsoids are drawn at 50% probability. 




Figure 2 

View of b-c plane with C — H-0 interactions shown as dashed lines. 
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Figure 3 

Unit-cell contents. 

2,3-Diphenyl-1,3-thiazolidin-4-one 

Crystal data 

C15H13NOS 
M r = 255.32 
Monoclinic, C2/c 
Hall symbol: -C 2yc 
a = 32.413 (13) A 
5 = 6.196 (3) A 
c = 25.964 (11) A 
y?= 100.258 (7)° 
F=5131 (4) A 3 
Z= 16 

Data collection 

Bruker SMART APEX CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 8.34 pixels mm" 1 
phi and a> scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
= 0.807, 7U = 0.981 



F(000) = 2144 

D x = 1.322 MgnT 3 

Melting point: 405(1) K 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 783 1 reflections 

9 = 2.2-28.3° 

^ = 0.24 mm" 1 

r=298K 

Block, colorless 

0.14 x 0.12 x 0.08 mm 



23 146 measured reflections 
6334 independent reflections 
5015 reflections with I> 2a(I) 
R mt = 0.028 

dmzx = 28.3°, 6 m ia = 1.6° 



h = -42->42 
£=-8^8 
/ = -34^30 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F* > 2a{F 2 )] = 0.049 
wR(F 2 ) = 0.147 
S = 1.01 

6334 reflections 
325 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters not refined 
w = UW{F 0 2 ) + (0.0897P) 2 + 1.5154P] 

where P = {F 2 + 2F 2 )/3 
(A/a) max < 0.001 
A/w = 0.33 e A~ 3 
Apmm = "0.22 e A~ 3 



Special details 

Experimental. The data collection nominally covered a full sphere of reciprocal space by a combination of 4 sets of co 
scans each set at different <p and/or 26 angles and each scan (30 s exposure) covering -0.300° degrees in co. The crystal to 
detector distance was 5.82 cm. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F. The threshold expression of F 1 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




CI 


0.16111 (4) 


0.4561 (2) 


0.38426 (6) 


0.0375 (3) 


HI 


0.1730 


0.5960 


0.3771 


0.045* 


C2 


0.18453 (7) 


0.1206 (3) 


0.44221 (7) 


0.0596 (5) 


H2A 


0.2083 


0.0676 


0.4671 


0.072* 


H2B 


0.1601 


0.0348 


0.4455 


0.072* 


C3 


0.19346 (5) 


0.1053 (3) 


0.38717 (6) 


0.0426 (3) 


C4 


0.11402 (4) 


0.4644 (2) 


0.36653 (6) 


0.0384 (3) 


C5 


0.09284 (6) 


0.6505 (3) 


0.37624 (7) 


0.0524 (4) 


H5 


0.1078 


0.7693 


0.3913 


0.063* 


C6 


0.04944 (6) 


0.6605 (4) 


0.36362 (8) 


0.0656 (5) 


H6 


0.0355 


0.7856 


0.3706 


0.079* 


C7 


0.02702 (6) 


0.4875 (4) 


0.34099 (8) 


0.0682 (6) 


H7 


-0.0021 


0.4951 


0.3324 


0.082* 


C8 


0.04765 (6) 


0.3011 (4) 


0.33086 (8) 


0.0651 (5) 


H8 


0.0325 


0.1834 


0.3154 


0.078* 


C9 


0.09108 (5) 


0.2897 (3) 


0.34371 (7) 


0.0514(4) 


H9 


0.1048 


0.1639 


0.3370 


0.062* 


C10 


0.18622(4) 


0.3123 (3) 


0.30503 (5) 


0.0373 (3) 


Cll 


0.17313 (5) 


0.1509 (3) 


0.26884 (7) 


0.0511 (4) 


Hll 


0.1613 


0.0246 


0.2790 


0.061* 


C12 


0.17791 (7) 


0.1806 (4) 


0.21694 (8) 


0.0693 (6) 


H12 


0.1690 


0.0736 


0.1923 


0.083* 
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C13 


0.19558 (7) 


A T/Tf A / A \ 

0.3659 (4) 


A T A 1 OT ZO\ 

0.20187 (8) 


A ATA A / £L\ 

0.0704 (6) 


TT1 -i 

H13 


A 1 AOA 

0.1989 


0.3836 


0.1673 


A AO A Sk 

0.084* 


C14 


0.20842 (6) 


A CT C 1 / A \ 

0.5253 (4) 


A TOTOT /T\ 

0.23787 (7) 


A A /"T A /C\ 

0.0629 (5) 


i_ri a 
H14 


A 11A1 

0.2203 


0.6510 


A TTTC 

0.22 /5 


A ATC* 

0.0/5* 


C15 


0.20371 (5) 


0.4996 (3) 


0.28963 (6) 


A A /I T 1 

0.0471 (4) 


TT1 f 

H15 


0.2123 


0.6083 


0.3139 


0.057* 


C16 


0.08432 (5) 


A AT 1 A 

0.0210 (3) 


a c /I/in //:\ 

0.54421 (6) 


A A A AT ("i \ 

0.0402 (3) 


t t 1 z: 

H16 


A AT 1 

0.0716 


A 1 1 11 

—0.1127 


A C C A 1 

0.5541 


A A A O A 

0.048* 


CI / 


0.03 / 15 (6) 


0.3511 (3) 


A /I O /I C5 

0.48483 (/) 


A ACTT /C\ 

0.05 / / (5) 


H17A 


A A O AA 

0.0809 


0.4348 


0.4764 


A A /" A rfs 

0.069* 


T T 1 "7 D 

H17B 


a m 1 1 

0.0321 


A TAAO 

0.3998 


A A /TIO 

0.4628 


0.069* 


1 O 


0.05479 (5) 


A "">TAT /OA 

0.3792 (3) 


A C /I 1 TO //"\ 

0.54178 (6) 


0.0426 (3) 


C19 


A 1 1 1 C A //I \ 

0.131 59 (4) 


A AAA/1 /T\ 

—0.0004 (2) 


0.55810 (5) 


A AT T 1 /"I \ 

0.03 / I (3) 


C20 


A 1 /I A/" A /C\ 

0.14969 (5) 


A 1 AT A f"> \ 

-0.1974 (3) 


A C C A 1 A //"\ 

0.55010 (6) 


A A ,1 C C ( A\ 

0.0455 (4) 


t tt n 
Hz (J 


a 1 in 

0.1327 


A ~i 1 T O 

-0.3128 


AO TA 

0.5370 


A AC C sk 

0.055* 


/~it 1 

C21 


A 1 ATTA /C\ 

0.19270 (5) 


A T T >1 /" /T \ 

-0.2246 (3) 


A f /I T /I /T\ 

0.56134 (7) 


AAC1T / A\ 

0.05 13 (4) 


t_tt 1 
H21 


0.2044 


A 1 CT'J 

—0.35 IS 


A C C C /I 

0.5554 


0.062* 


C22 


A 1 1 O 1 A /C\ 

0.21819 (5) 


A AC C A /I \ 

-0.0559 (3) 


A f 011/1 /T\ 

0.58124 (7) 


AACT1 / A\ 

0.0521 (4) 


t tt t 

H22 


0.2471 


A AT /I £ 

—0.0746 


A COAA 

0.5890 


0.063* 


C23 


0.200/1 (5) 


A 1 /I A A /"5 A 

0.1409 (3) 


A COACO /T\ 

0.58958 (/) 


A nci£ i A \ 

0.0536 (4) 


t tt i 
Hz J 


a 1 1 in 

0.2179 


A ICO 

0.2552 


A /TA1 1 

0.6031 


A A/T A A 
0.064* 


L24 


A 1 C7 /I A /C\ 

0.15749 (5) 


0.1688 (3) 


A CTTOT /T\ 

0.57782 (7) 


A A /I A //I \ 

0.0469 (4) 


T 11 /I 

H24 


0.1459 


0.3024 


0.5833 


0.056* 


C25 


A ATA1 A //I \ 
0.0 /029 (4) 


a mil fi\ 
0.1912 (3) 


0.6262 / (6) 


A A/1 A/: \ 

0.0406 (3) 


C26 


A AO! /IT /r\ 

0.08743 (5) 


0.3596 (3) 


0.65831 (7) 


0.0531 (4) 


H26 


0.0975 


0.4818 


0.6439 


0.064* 


/~iT T 

C27 


A AOA/1A //"\ 

0.08940 (6) 


0.3447 (4) 


A T11AT /ON 

0.71192 (8) 


0.0694 (6) 


H2 / 


A 1 AA1 

0.100/ 


A A CTC 

0.45 /5 


A T1 1 £ 

0. /33o 


A AO* 

0.083* 


C28 


A AT A CA /H\ 

0.07459 (7) 


A 1 jCTT /C\ 

0.1627 (5) 


0.73317 (8) 


A AT A C i £\ 

0.0745 (6) 


t n o 

H28 


A AT C O 

0.0758 


A 1 ri c 

0.1535 


A T/TAT 

0.7692 


A AOA* 

0.089* 


nn 

C29 


A A C OAT /H\ 

0.05807 (7) 


A AAC1 { A \ 

-0.0052 (4) 


A T A 1 CI ZO\ 

0.70153 (8) 


A ATA/I { £\ 

0.0704 (6) 


iron 
H29 


A A/1 

0.0485 


a noi 
—0.1283 


0. / 1 62 


A AO/I * 

0.084* 


C30 


0.05565 (5) 


A AAOO /1\ 

0.0088 (3) 


0.64/86 (/) 


0.053 / (4) 


t n n 

H30 


A A A A 

0.0442 


A 1 A /I 1 

—0.1042 


A C A 

0.6264 


A C\£. A * 

0.064* 


JN1 


0.181 /3 (3) 


0.28663 (19) 


a coin /«i ^ 
0.358 /9 (4) 


A A*5 C 1 /"} \ 

0.0351 (3) 


N2 


0.06799 (4) 


0.2018(2) 


0.57083 (5) 


0.0397 (3) 


01 


0.20931 (4) 


-0.0527 (2) 


0.37092 (5) 


0.0597 (3) 


02 


0.04255 (4) 


0.54461 (19) 


0.55954 (5) 


0.0579 (3) 


SI 


0.175220(14) 


0.39920 (8) 


0.454463 (16) 


0.05330(15) 


S2 


0.065806 (16) 


0.06983 (9) 


0.474346 (18) 


0.06317 (17) 



Atomic displacement parameters (A 2 ) 



£/» £722 ^33 Jjn ^13 ^23 

CI 0.0426 (7) 0.0352 (7) 0.0370 (7) -0.0009 (6) 0.0132 (6) -0.0069 (6) 

C2 0.0781 (12) 0.0579 (11) 0.0449 (9) 0.0001 (9) 0.0168 (9) 0.0069 (8) 

C3 0.0441 (8) 0.0392 (8) 0.0443 (8) -0.0014 (6) 0.0074(6) 0.0008 (6) 

C4 0.0418 (7) 0.0411 (8) 0.0348 (7) 0.0036 (6) 0.0132 (6) 0.0014 (6) 
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p^c 
C5 


a Acm / 1 a a 
0.03yi (10) 


A A/1 C A /A\ 

0.0434 (y) 


A AC A C / 1 A A 

0.0343 (10) 


AA11A /ON 

0.01 19 (o) 


A A 1 A C (Q\ 

0.0146 (o) 


A AAA1 ZO\ 

—0.0003 (8) 


p"<a 
Co 


0.0604 (11) 


0.0/zz (13) 


A AAAO / 1 OA 

0.066c (lz) 


A A1 A A / 1 AN 
0.0306 (10) 


A A 1 OA /AA 

0.0150 (y) 


A AAAA /1 AA 

0.0060 (10) 


P*0 

c / 


A A/1 n /AA 

0.042 / (yj 


A 1 A 1 1 / 1 T\ 

0.1013 (1 /) 


A AAAT /1 1 A 

0.060/ (11) 


A A1 AO /1 AN 

0.0169 (10) 


A AAAT /OA 

o.ooy / (8) 


A AA1 1 /1 1 A 
0.0031 (11) 


Us 


n A/1 cc /QA 

0.0433 (yj 


A A*70C /1 A\ 

o.o /yj (14) 


A ATA/1 /1 "2A 

0.0 /04 (13) 


A AAC 1 /ON 

—0.0051 (y) 


A A 1 C\A /OA 

0.0104 (o ) 


A A1 A 1 /I 1 A 

—0.0143 (11) 


CV 


A A/1 OA /OA 

0.04zo (o) 


A Af 11 /I A A 

0.0333 (10) 


A ACOO /1 A A 

o.ojyz (io) 


A AA 1 "7 /^7N 
0.001 / ( /) 


A A1 1 /I (H \ 
0.01 14 (/) 


A A1 A/1 /OA 

—0.0104 (o) 


CIO 


A A1 A O /A\ 

0.034Z (6) 


A A/1 1 1 /OA 

0.0433 (o) 


A AO CO /7\ 

0.033Z (/) 


A AACT /AN 
0.005 / (6) 


A AATA /CA 

o.oo /y p) 


A AA1 1 /A\ 

—0.0031 (6) 


Cll 


A Af-JO /OA 

u.ujjo (y) 


A ACn /I A A 

0.033z (10) 


0.0463 (y) 


A AA 1 A {H\ 

—0.0014 (/) 


A AAOC /*7A 
0.0053 (/) 


A A11H /0\ 

—0.013 / (5) 


C12 


A C\HQ A /1 ^A 

(J. (J /o4 (13) 


A AOOO /1 CA 

o.oozy (i3) 


A A/1 C A /1 AA 

0.0430 (10) 


A AAOO /1 1 N 

o.uuyy (ii) 


A AAAC /OA 

o.oooj (y) 


A AO C 1 /1 AA 

— O.OzM (10) 


CI 3 


A AO^I /1 A\ 

0.0oo3 (14) 


A ADA/: /I ZT\ 

u.uoyo (lo) 


A A10A /'OA 

0.03oo (y) 


A A1 1/1/1 ON 

0.U1 14 (lz) 


A flOAO /AA 

o.ozoz (y) 


A AA 1 A /1 AA 

0.0010 (10) 


p* 1 /i 
C14 


A ATI 1 /I 1\ 

0.0/3 / (1Z) 


A A*7 1 O /I T\ 

0.0/15 (13) 


A A/IOI / 1 A A 

0.04/3 (10) 


A AAA 1 / 1 AN 

—0.0001 (10) 


A AOOO /AA 

o.ozzz (y) 


A A 1 AC /AA 

0.0103 (y) 


CIS 


A AC 1 C /OA 

0.03 13 (y) 


A ACA/1 /OA 

u. U304 (y) 


A A/1 AO /OA 
0.0408 (6) 


A AA1 A fn\ 

—0.0016 (/) 


A A 1 OO /*7A 

O.Olzz (/) 


A AA 1 O ZO"A 
— 0.001Z (/) 


P* 1 A 

C16 


A A/1 1 1 /TA 

0.0413 (/) 


a aota /o^ 
0.03 /y (8) 


A A/1 O 1 /OA 

0.04z3 (o) 


A AAAO /AN 

— O.OOOz (6) 


A AAA/ //T\ 

0.00y6 (6) 


A AAAO /AA 

— 0.006Z (6) 


CI / 


A /OA 

(j. 103 / (y) 


A A/TAI /I OA 

0.0oy3 (lz) 


A A A OA /I AA 

o.o4sy (io) 


A AACC /ON 

0.0055 (y) 


A AACC /OA 

O.OOjj (o) 


A AA*7A /OA 

o.oo /o (y) 


Clo 


A A1 AC fH\ 

0.0363 (/) 


A A/1 1 A /OA 

0.0410 (5) 


A ACAA (C\\ 

0.0300 (y) 


A AAOA /AN 
— 0.0020 (6) 


A AAAO" /AA 

0.006/ (6) 


A AAAC /TA 

—0.0003 (/) 


C19 


A A A 1 1 /^\ 

0.0411 (7) 


0.0376 (8) 


0.0336 (7) 


A AAO 1 /AN 

0.0021 (6) 


A A A AO /C\ 

0.0093 (5) 


A AAA/; /£\ 

0.0006 (6) 


p^n 

C20 


A ACAO /ON 

0.050o (o) 


A Aim /ON 

0.0392 (8) 


A A/ICA /ON 

0.0456 (8) 


A AAOO /AN 

0.0029 (6) 


A AAAC in\ 

0.0065 (/) 


A AAC 1 /ON 

—0.0051 (/) 


C21 


A AC0 c /ON 
0.0535 [y) 


A A/I OA /I AN 

0.04y6 (10) 


A ACA/1 /ON 

0.0504 (V) 


A A1 HA tn\ 

0.01 /4 ( /) 


A AATO (H\ 
0.00/V (/) 


A AA 1 A /ON 
0.0010 (0 ) 


PT) 

C22 


A A/1 1 A /ON 
0.0414 (8) 


a aa ao /1 1 \ 
0.066s (11) 


A (\AH A /ON 

0.04 /4 (9) 


A AAT/1 /ON 

0.00 /4 (o) 


A AACT in\ 
0.005 / (/) 


A AAA 1 /ON 

0.0061 (o) 


P'OI 

C23 


A nyl /II /ON 
0.0443 (8) 


A AC /I A / 1 AN 

0.0546 (10) 


(1 A/1 1 /11N 

0.0611 (11) 


A AATC /TN 

—0.00/5 (/) 


A AAT1 /"7N 
0.00/3 (/) 


A AAO 1 /ON 

—0.0021 (o) 


p*o/i 
C24 


A A/101 /OA 

0.04 / 1 (8) 


A AOO 1 /ON 

0.03V1 (oj 


A ACC2 /1 AN 

0.0553 (10) 


A AAA/1 /AN 

0.0004 (6) 


A A 1 1 A in\ 
0.01 16 ( /) 


A AAOO /ON 

— 0.002y ( /) 


P*0 c 
C25 


A AT C 1 /AN 

0.033 1 (6) 


A A/1 A A /ON 

0.0466 (V) 


A A/1 AC /ON 

0.0405 (o) 


A AAA/1 /AN 

0.0064 (6) 


A AATO /AN 
0.00 /y (6) 


a nni o /an 
—0.0038 (6) 


p*o a 
C26 


A ACAO /on 

0.0509 (9) 


A AC/11 /1 AN 

0.0543 (10) 


A AC1 1 /1 AN 

0.0531 (10) 


A AA1 1 fn\ 
0.0032 (/) 


A AAAO {H\ 
0.0069 (/) 


A A 1 1 A /ON 

—0.0110 (8) 


C27 


A A AO C /I 1 \ 

0.0635 (11) 


A AOOA / 1 CN 

0.0880 (15) 


AACIO /11N 

0.0518 (11) 


AA1CC /11N 

0.0155 (11) 


A AA1 1 /AN 

—0.0033 (9) 


A AO C 1 / 1 1 N 

—0.0251 (11) 


pTO 

C2e 


A A"7 AA / 1 ON 

0.0/00 (12) 


A 1 1 "}1 / 1 AN 

0.1132 (19) 


A A1 OO / 1 AN 

0.0399 (10) 


A AO A/I / 1 1 N 

0.0204 (13) 


A AAOA /ON 

0.00o9 (9) 


A AAO 1 / 1 1 N 
0.0033 (11) 


pon 

Czy 


A AO 1 A /1 in 
0.0 / Id (13) 


A AOOO /1 AN 

o.ooyo (16) 


A AC) 1 /I 1 N 

0.05Z1 (11) 


A AA1 A /1 1 N 

0.0036 (11) 


A A171 /ON 

0.01 / i (y) 


A A 1 CO /I 1 N 

0.015v (11) 


pin 

C30 


A AC1 0 /AN 
0.0528 (9) 


a ncm /1 in 
0.0592 (11) 


A ACAA / 1 AN 

0.0500 (10) 


A AAA/1 /ON 

—0.0004 (o) 


A A1 1 A /ON 

0.01 14 ( /) 


A AAOA /ON 
0.0029 (8) 


JN1 


a An c /an 
0.03 /5 (6) 


A AO A 1 /AN 

0.0343 (6) 


A A1 A O //TN 

0.0345 (6) 


A AA 1 O /CN 

O.OOlo (5) 


A AAOA /CN 
0.0099 (5) 


A AAOA /CN 

—0.0036 (5) 


N2 


0.0405 (6) 


0.0379 (7) 


0.0413 (7) 


0.0023 (5) 


0.0094 (5) 


-0.0027 (5) 


01 


0.0756 (8) 


0.0412 (7) 


0.0634 (8) 


0.0151 (6) 


0.0151 (6) 


0.0017 (6) 


02 


0.0582 (7) 


0.0416 (7) 


0.0725 (9) 


0.0086 (5) 


0.0076 (6) 


0.0006 (6) 


SI 


0.0549 (2) 


0.0697 (3) 


0.0357 (2) 


0.0024 (2) 


0.00903 (17) 


-0.01146(19) 


S2 


0.0619 (3) 


0.0795 (4) 


0.0439 (3) 


0.0126 (2) 


-0.0019 (2) 


-0.0167 (2) 



Geometric parameters (A, ") 



CI— Nl 


1.4641 (18) 


CI 6— N2 


1.4638 (19) 


CI— C4 


1.515 (2) 


C16— C19 


1.516(2) 


CI— SI 


1.8328 (17) 


CI 6— S2 


1.8315 (17) 


CI— HI 


0.9800 


C16— H16 


0.9800 


C2— C3 


1.511 (2) 


C17— C18 


1.509 (2) 


C2— SI 


1.791 (2) 


CI 7— S2 


1.790 (2) 


C2— H2A 


0.9700 


C17— H17A 


0.9700 


C2— H2B 


0.9700 


C17— H17B 


0.9700 


C3— 01 


1.216(2) 


CI 8— 02 


1.219(2) 


C3— Nl 


1.360 (2) 


CI 8— N2 


1.359 (2) 


C4— C5 


1.387 (2) 


CI 9— C24 


1.383 (2) 


C4— C9 


1.386 (2) 


CI 9— C20 


1.386 (2) 


C5— C6 


1.388 (3) 


C20— C21 


1.383 (2) 
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C5— H5 


0.9300 


C20— H20 


0.9300 


C6— C7 


1.368 (3) 


C21— C22 


1.375 (3) 


C6— H6 


0.9300 


C21— H21 


0.9300 


C7— C8 


1.383 (3) 


C22— C23 


1.378 (3) 


C7— H7 


0.9300 


C22— H22 


0.9300 


C8— C9 


1.389 (2) 


C23— C24 


1.391 (2) 


C8— H8 


0.9300 


C23— H23 


0.9300 


C9— H9 


0.9300 


C24— H24 


0.9300 


CIO— Cll 


1.386 (2) 


C25— C30 


1.382 (2) 


CIO— C15 


1.382 (2) 


C25— C26 


1.387 (2) 


CIO— Nl 


1.4378 (18) 


C25— N2 


1.430 (2) 


Cll— C12 


1.396 (3) 


C26— C27 


1.385 (3) 


Cll— Hll 


0.9300 


C26— H26 


0.9300 


C12— C13 


1.371 (3) 


C27— C28 


1.379 (4) 


C12— H12 


0.9300 


C27— H27 


0.9300 


C13— C14 


1.373 (3) 


C28— C29 


1.374 (4) 


C13— H13 


0.9300 


C28— H28 


0.9300 


C14— C15 


1.389 (2) 


C29— C30 


1.384 (3) 


C14— H14 


0.9300 


C29— H29 


0.9300 


CI 5— HI 5 


0.9300 


C30— H30 


0.9300 


Nl— CI— C4 


113.81 (12) 


C19— C16— H16 


108.6 


Nl— CI— SI 


104.96(10) 


S2— CI 6— H16 


108.6 


C4— CI— SI 


111.61 (10) 


CI 8— CI 7— S2 


107.33 (13) 


Nl— CI— HI 


108.8 


C18— C17— H17A 


110.2 


C4— CI— HI 


108.8 


S2— CI 7— H17A 


110.2 


SI— CI— HI 


108.8 


C18— C17— H17B 


110.2 


C3— C2— SI 


107.19 (12) 


S2— CI 7— H17B 


110.2 


C3— C2— H2A 


110.3 


H17A— CI 7— H17B 


108.5 


SI— C2— H2A 


110.3 


02— CI 8— N2 


124.19 (16) 


C3— C2— H2B 


110.3 


02— CI 8— C17 


123.34 (16) 


SI— C2— H2B 


110.3 


N2— CI 8— C17 


112.46(14) 


H2A— C2— H2B 


108.5 


C24— CI 9— C20 


118.54(14) 


01— C3— Nl 


124.89 (15) 


C24— CI 9— C16 


122.89(14) 


01— C3— C2 


122.89 (15) 


C20— CI 9— C16 


118.57 (14) 


Nl— C3— C2 


112.22(14) 


C21— C20— C19 


120.90(15) 


C5— C4— C9 


118.82(15) 


C21— C20— H20 


119.5 


C5— C4— CI 


118.53 (14) 


CI 9— C20— H20 


119.5 


C9— C4— CI 


122.56 (13) 


C20— C21— C22 


120.17 (15) 


C4— C5— C6 


120.52 (18) 


C20— C21— H21 


119.9 


C4— C5— H5 


119.7 


C22— C21— H21 


119.9 


C6— C5— H5 


119.7 


C23— C22— C21 


119.70 (15) 


C7— C6— C5 


120.33 (18) 


C23— C22— H22 


120.2 


C7— C6— H6 


119.8 


C21— C22— H22 


120.2 


C5— C6— H6 


119.8 


C22— C23— C24 


120.14(16) 


C6— C7— C8 


119.88 (17) 


C22— C23— H23 


119.9 


C6— C7— H7 


120.1 


C24— C23— H23 


119.9 


C8— C7— H7 


120.1 


CI 9— C24— C23 


120.55 (15) 
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C7— C8— C9 
C7— C8— H8 
C9— C8— H8 
C4— C9— C8 
C4— C9— H9 
C8— C9— H9 
Cll— CIO— C15 
Cll— CIO— Nl 
C15— CIO— Nl 
CIO— Cll— C12 
CIO— Cll— Hll 
C12— Cll— Hll 
C13— C12— Cll 
C13— C12— H12 
Cll— C12— H12 
C12— C13— C14 
C12— C13— H13 
C14— C13— H13 
C13— C14— C15 
C13— C14— H14 
C15— C14— H14 
CIO— C15— C14 
CIO— C15— H15 
C14— C15— H15 
N2— CI 6— C19 
N2— CI 6— S2 
CI 9— CI 6— S2 
N2— CI 6— HI 6 



120.04 (19) 

120.0 

120.0 

120.41 (17) 

119.8 

119.8 

120.12(15) 
120.44 (15) 
119.43 (13) 
119.10(18) 
120.5 
120.5 

120.64(18) 

119.7 

119.7 

119.99(18) 

120.0 

120.0 

120.30 (19) 

119.9 

119.9 

119.85(16) 

120.1 

120.1 

112.93 (12) 
105.00(10) 
112.89(10) 
108.6 



CI 9— C24— H24 
C23— C24— H24 
C30— C25— C26 
C30— C25— N2 
C26— C25— N2 
C27— C26— C25 
C27— C26— H26 
C25— C26— H26 
C28— C27— C26 
C28— C27— H27 
C26— C27— H27 
C29— C28— C27 
C29— C28— H28 
C27— C28— H28 
C28— C29— C30 
C28— C29— H29 
C30— C29— H29 
C25— C30— C29 
C25— C30— H30 
C29— C30— H30 
C3— Nl— CIO 
C3— Nl— CI 
CIO— Nl— CI 
CI 8— N2— C25 
CI 8— N2— C16 
C25— N2— C16 
C2— SI— CI 
CI 7— S2— C16 



119.7 
119.7 

120.09(16) 
119.07(14) 
120.84 (15) 
119.63 (19) 
120.2 
120.2 
120.0 (2) 
120.0 
120.0 

120.43 (19) 

119.8 

119.8 

120.0 (2) 

120.0 

120.0 

119.84(19) 

120.1 

120.1 

123.39 (12) 
116.99(12) 
119.50(12) 
123.43 (13) 
117.51 (13) 
118.80(12) 
91.65 (8) 
92.37 (8) 



SI— C2— C3— 01 
SI— C2— C3— Nl 
Nl— CI— C4— C5 
SI— CI— C4— C5 
Nl— CI— C4— C9 
SI— CI— C4— C9 
C9— C4— C5— C6 
CI— C4— C5— C6 
C4— C5— C6— C7 
C5— C6— C7— C8 
C6— C7— C8— C9 
C5— C4— C9— C8 
CI— C4— C9— C8 
C7— C8— C9— C4 
C15— CIO— Cll— C12 
Nl— CIO— Cll— C12 
CIO— Cll— C12— C13 
Cll— C12— C13— C14 
C12— C13— C14— C15 



164.39 (14) 
-15.65 (18) 
-162.23 (14) 
79.20 (16) 
21.5(2) 
-97.08 (15) 
0.4 (3) 
-176.01 (16) 
-0.6 (3) 
0.3 (3) 
0.1 (3) 
0.0 (3) 
176.27 (17) 
-0.3 (3) 
0.1 (2) 
-179.99 (15) 
0.5 (3) 
-0.6(3) 
0.2 (3) 



N2— C25— C26— C27 
C25— C26— C27— C28 
C26— C27— C28— C29 
C27— C28— C29— C30 
C26— C25— C30— C29 
N2— C25— C30— C29 
C28— C29— C30— C25 
01— C3— Nl— CIO 
C2— C3— Nl— CIO 
01— C3— Nl— CI 
C2— C3— Nl— CI 
Cll— CIO— Nl— C3 
C15— CIO— Nl— C3 
Cll— CIO— Nl— CI 
C15— CIO— Nl— CI 
C4— CI— Nl— C3 
SI— CI— Nl— C3 
C4— CI— Nl— CIO 
SI— CI— Nl— CIO 



-179.78 (15) 
0.4 (3) 
0.4(3) 
-0.9 (3) 
0.1 (3) 
179.28 (16) 
0.7 (3) 
0.9 (2) 

-179.02(14) 
176.89(15) 
-3.07(19) 
47.6 (2) 
-132.45 (15) 
-128.26 (15) 
51.69(18) 
-102.68 (15) 
19.64(15) 
73.44(16) 
-164.24 (10) 



Acta Cryst. (2014). E70, o847 



sup-8 



supporting information 



pi i p 1 A p 1 C P 1 /I 

C 1 1 — C 1 0 — C 1 5 — C 1 4 


-0.5 (2) 


pi O pif 

(J2 — CI 8 — N2 — C25 




-2.1 (2) 


XT 1 fl A n r P 1 /I 

Nl — CIO — CI 5 — C14 


1 H(\ CO / 1 C\ 

179.58 (15) 


pn pio xto pic 

C17 — C18 — N2 — C25 




in/ 01 /n\ 

176.81 (13) 


rin p 1 /I p 1 c P 1 n 

C13 — C14 — C15 — CIO 


0.4 (3) 


P.O P 1 O XTO P 1 

(J2 — CI 8 — JN 2 — C 1 6 




1 H £ 11 / 1 A \ 

—176.11 (14) 


co nn pio pio 

S2 — C 1 7 — C 1 o — 02 


1 t- ~! A A /n\ 

1 6/ .49 (13) 


pn P 1 O TvTO pi/ 

C17 — C18 — N2 — C16 




o n z i i n\ 

2.75 (19) 


CI nn P 1 O \to 

S2 — C 1 7 — C 1 o — N2 


13.64 (17) 


PTA PIC XT1 pio 

C30 — C25 — N2 — CI 8 




135.69 (16) 


N 2 — C 1 6 — C 1 9 — C24 


-21.5 (2) 


C ' ~\ / POC "KTO p 1 o 

C26 — C25 — N2 — CI 8 




A C 1 /1\ 

-45.1 (2) 


oi pi /- p i a po /i 

S2 — C 1 6 — C 1 9 — C24 


97.45 (16) 


p o /\ POC \T1 P1 /T 

C3 0 — C25 — N 2 — C 1 6 




C A TO / 1 A\ 

-50.32 (19) 


\ti pi*^ cm ffiA 

N2 — C16 — C19 — C20 


159.33 (14) 


C26 — C25 — N2 — C 1 6 




no oa / 1 c\ 

128.84 (15) 


CO P 1 £ pin pin 

az — C 1 o — C 1 9 — C20 


— ©1./4 (16) 


Pin p i n xto pio 
C 1 9 — C 1 o — JN 2 — C 1 o 




1 A/C OA /1 C\ 

106.20 (15) 


po <1 pin pon pti 

C24 — C 1 9 — C20 — C2 1 


-0.2 (2) 


S2 — C 1 6 — N 2 — C 1 8 




n oi /i c\ 

—17.21 (15) 


pi/ pii n pon /~in 1 

C 1 6 — C 1 9 — C20 — C2 1 


1 to no / 1 c\ 

178.98 (15) 


pin p 1 /: tvto poc 

C19 — C16 — N2 — C25 




/-n 11 /i T\ 

-68.14 (17) 


pm pon pi i poo 

C19 — C20 — C21 — C22 


0.7 (3) 


CO P1 £1 XTO POC 

S2 — C 1 6 — JN2 — C25 




1 /"O /I /I /I A\ 

168.44 (10) 


C20— C21— C22— C23 


-0.5 (3) 


C3— C2— SI— CI 




22.65 (14) 


C21— C22— C23— C24 


-0.1 (3) 


Nl— CI— SI— C2 




-23.76(11) 


C20— CI 9— C24— C23 


-0.4 (2) 


C4— CI— SI— C2 




99.98 (12) 


CI 6— CI 9— C24— C23 


-179.55 (15) 


CI 8— CI 7— S2— C16 




-19.83 (12) 


C22— C23— C24— C19 


0.5 (3) 


N2— CI 6— S2— C17 




20.77(11) 


C30— C25— C26— C27 


-0.6 (2) 


CI 9— CI 6— S2— C17 




-102.66 (12) 


Hydrogen-bond geometry (A, °) 


D—K-A 


D — H 


n-A 


D-A 


d— n-A 


C15— HIS-Ol' 


0.93 


2.58 


3.470 (2) 


160 


CI — HI— 01' 


0.98 


2.49 


3.466 (2) 


172 


C16— H16-02" 


0.98 


2.34 


3.301 (3) 


168 


C17— H17S-02 1 " 


0.97 


2.41 


3.313 (3) 


155 



Symmetry codes: (i) x,y+l, z; (ii) x,y-l,z; (iii) -x, -y+ 1 , -z+ 1 . 
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